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Descripfion 

BACKGRQUNP OF TOE IMVEimQN 

5 Processes of bonding nonwoven f iarous webs to thermoplastic films have been known for some time. Additionally, 
methods for extrusion laminaling thermoplastic films to unstretched nonwoven webs are well known in the art. 

Relevant patents regarding extnisnn lamination off unstretched nonwoven webs include ua Patent Nos. 
2.714.571; 3.058.863; 4.522.203: 4,614.679; 4.692.368; 4.753.840 and 5.035.941. The above '863 and '368 patents 
dlsck)se stretching extruded polymeric films prior to laminaHng with unstretched nonwoven fibrous webs at pressure 

10 roller nips. The "203 and *941 patents are directed to co-extruding multiple polymeric f ims with unstretched nonwoven 
webs at pressure roller nips. The '840 patent disdoses preforming nonwoven polymeric fiber materials prior to extnjston 
laminating with films to improve bonding between the nonwoven fibers and films. More specificaliy, the '840 patent dis- 
closes conventronal embossing techniques to form densified and undensfied areas In nonwoven base plies prk)r to 
extrusion laniinatk)n to improve bonding between nonwoven fibrous webs and films by means of the densified fber 

15 areas. The *941 patent also teaches that unstretched nonwoven webs that are extrusion laminated to single ply poly- 
meric films are susceptible to pinholes caused by ifbers extending generally vertically from the plane of the ft)er sub- 
strate and, accordingly, this patent disctoses using multipie co-extruded film plies to prevent pinhole problems. 
Furthermore, methods for bonding toose nonwoven f bers to pdymericfilm are disclosed in U.a Patent fMos. 3.622.422; 
4.379.192 and 4,725.473. 

20 It has also been known to stretch nonwoven fibrous webs using interm^hing rollers to reduce basis weight and 
examples of patents in this area are U.a Patent Nos. 4, 1 53.664 and 4.51 7,714. The "664 patent discloses a method of 
incremental cross direction (CD) or nrtachine direction (MD) stretching nonwoven fibrous webs using a pair of interdigi- 
tating rollers to strengthen and soften nonwoven webs. The '664 patent also discloses an alternative embodiment 
wherein the nonwoven fibrous web is laminated to the themnoplaslic film prior to intermesh stretching. 

2s W092/15444 describes a method and apparatus for incrementally stretching laminate webs to impart elasticity 
thereto in the directfon of initial stretching. The laminate webs comprise a stretchable and elastomeric first plie and an 
tiongatable second plia Intermitlently or continuously banded to each other. During stretching the peripheral edges of 
the laminate web are restrained to prevent inward contraction in a direction parallel to the stretohing direction. In the 
lllustFated embodvnent the first pile is in the form of patohes and the second pile is one layer of a dtaper sheet The 

30 stretching produces elasScated areas in the diaper which are located in the illustrated en«bodiment in the tegband and 
waistband regfons. 

US Patent Nkx 4843741 describes a disposable gannent such as a diaper with an outer sheet of drawable fabric 
and elastic elerDenis affixed in relaxed condhion to a web of outer sheet fabric. The web is stretohed and drawn either 
in the areas of elastic element attachment or throughout as a result of wtiich the web fibers are permanently elongated. 
35 Ujpon relaxation shirrs or gathers are formed in the web fibres ad|acent the elastx: elements. 

There is a continuing need for improved laminates of nonwoven f brous substrates in plastic films that provide suf- 
ficient absorbency and softness it would be very desirable to further improve the properties of such laminates and to 
expand their utilities in articles of dothing and other useful products. Improvements are also desirable in methods of 
producing such laminates on high speed production machinery. 

40 

SUMMARY OF THE INVEMTIQN 

This invention is directed to an elastic laminated sheet of a nonwoven ft)rous web and an elastomeric flm. The 
term 'elastic* is used in the spedftcation and daims as meaning stretchable under force and recoverable to its original 

45 or essentiaUy original form upon release of that force. The fibrous web has a multitude g« f bers extending outwardly 
from the lamirsted suritoe that are formed by Inaemental stretching of the laminated sheet along lines substantially 
uniformly across the laminated sheet and throughout its depth. The laminatod elastomeric film is stretchdble and recov- 
erable, having a pemnanem set alter stretching to 50% of no more than 10%. to provide ete^^ 
This invention also provktes a nnethod for produdng the elastic laminate 0^ 

so speeds of about 2.5 m/!B (500 lipm). Thus, this invention provkles for laminae 

tomeric f Hms that have sufficient absorbency and softness with new properties of strelchability and recoverabHity. The 
unk|ue laminates and properties enable tfie laminated sheet to be used for many purposes induding particularty arti- 
des of dothing where stretchabiyty and recoverabiitty are significant properties. 

The elastic laminated sheet comprises a nonwoven f brous web and an elastomeric film laminated to at least one 

55 web surface. The elastomeric film may be on one side of tfie nonwoven or between ttie nonwovens to form the elastic 
laminata The laminate is incrementally stretched afong Tines substantially unifonnly across its length and wktth and 
ttvoughout its depth to fonii a stretchable and recoverable composite. Thus, stretched zones may be separated or bor- 
dered by unstretched zones in the laminato to provkfo elastidty to the 
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attributable to the elastic film. Under elongation or deformation forces, the laminate is stretchable and thus would con- 
form, for exanple. to parts of the body when employed as a fabric in an article of clothing. Simiarty. with the trique 
property of elastic recovery, the larnlnate win essentially return to its original state. Furthemiore, it may be repeatedly 
subjected to stretehing and rec(»rery. 

5 In a most preferred form, the method of this invention involves lamination by extaision or adhesion of the nonwoven 
fibrous web to the etastomeric mm Preferably the method mey be conducted on Ngh speed production machinery on 
the order of about 500 fpm. It involves inline lamination and incremental stretcNng. More speaTicaDy, a nomvoven 
fibrous web is introduced nito a nip of rollers for extrusion lamination wHh an etastomeric flm. An etastomeric extnidate 
is extruded into the nip at a temperature above its softening point to form a film laminated to the fibrous web. The com- 

10 pressive force between the f br ous web and extrudate at the nip is controlled to bond one surface of the web to the f am 
to form the laminate. As incBcated above, the laminate or oomposHe may also be formed by adhesively bonding the 
fibrous web to the elastomeric film. The thus formed laminate is then incrementally stretched along lines substantially 
unifamly aaoss the laminate and throughout its depth to provide an elastic laminated sheet By applying an inaemen- 
tal stretching force to the laminated sheet both the web and the film are stretched. Upon removing the stretching force 

IS from the laminated sheet the elastic fflm recovers its shape and fibers of the web are thereby caused to extend out- 
waidly from the bonded web surface to give toft to the laminated sheet 

Other benefits, advantages and objectives of this invention wilt be further understood with ref^ence to the following 
detailed description. 

20 DFTAtLED DESCRIPTION 

It is a primary objectiva of this invention to produce an elastic lan^ 
elastomeric fim on high speed production machinery to produce recoverable and strebchable laminates. It is a further 
ok)jective to produce such tantinatee having satisfactory bond strengths while maintaining the appearance of fabric and 

S5 soft feel. As developed dtMve, these and other ol^ectives are acNeved m preferred fbnn of the invention by first incre- 
mentally stretching a lamihated sheet of nonwoven fbftm web and elastomeric flm along Ones sUbstantlafly unrformly 
across the laminate and throughout its depth. It has been found, by incrementally stretching the laminate, that an elastic 
sheet material is produced where the fibrous web is bonded to the elastomeric film, yet the sheet is stretchable and 
recoverable to essentially its original state. Furthennore. it has been found that such a laminaled ooniposite may be 

30 made by extrusion and stretching inline in order to achieve production speeds on the order of about 500 fpm. The elastic 
laminate in one forni is characterized ly being impen^ious to the passage of fluid by virtue of the elastomeric film while 
maintaining a soft feel on the fibrous vwb surface of the laminata AHematively. various degrees of vapor or air perme- 
ability may be achieved in the laminate or composite by providing mechanical microvoids. for instance. In a preferred 
form, the elastic laminate of this invention has the desirable feature of soft feel to achieve utility in a number of applica- 

as tionsinduding diapers, parts, surgical gowns, sheets, dressings. Ivtfe^ 

A. Materfaisforthe Laminate 

The elastomeric film preferably is of the polydefin type that is processable into a flm for direct lamination by melt 
40 extaision onto the fbrous web in one embodtment. Suitable elastomeric poiynrters may also be biodegradable or envi- 
ronmentally dei^able. SuHaUe etastomeric polymers for the film include poly(6thylene^tene), poly(e1hylene4iex- 
ene). poly(ethylene-octene). jpdiy[9lti^toneixap^ poly{styrene-isoprene- 
styrene). poly(styrene-ethylene*utylene-styrene). poly(ester-eiheO. poly(elher^unide), poly(ethylene-vinytacetate), 
poly(ethy1ene-methylacrylate). poly(elhylenewytic add), poly(elhylene butylacrylate), polyurethane. poly(elhytene- 
45 propytene-diene), ethylene-propylene rubber. A new class of nAber-tike polymers may also be employed and they are 
generally refenred to herein as polyoler»w produced from single-cite catalysts. The most prelerred catalysts are known 
in the art as metalk)cene catalysts virtiereby ethylene, propylene, styrene and other olefins may be polymerized with 
bulene, hexene, octene. eta, to provWe elastomers suitable for use in accordance with the principles of this inventton, 
such as poly(ethylene-butene). poIy(ethylene-hexene). poly(ethyleneK)ctene). poly(ethylene-propylene) and/or polyole- 
50 fin terpolymers thereof. 

The nonwoven fibrous web may comprise fibers of polyethylene, polypropylene, polyesters, rayon, celluk)se. nylon, 
and blends of such f bers. A number of definitions have been proposed for nonwoven fibrous webs. The fibers are usu- 
ally staple f ibefs or continuous f ilamaits. As used herein "nonwoven f brous web" is used in its generic sense to define 
a generally planar structure that is relatively flat flexible and porous, and is composed of staple fibers or continuous f il- 
« aments. For a detailed description of nonwovens. see "Nonwoven Fabric Primer and Reference Sampler* by E. A. 
Vaughn. Assodatnn of the Nonwoven Fabrics Industry. 3d Edition (1992). The nonwovens may be carded, spun 
bonded, wet laki. air lakl and mett blown as such products are weQ known in the tra^ 
In a preferred form, the elastic laminated sheet empkiys an elastomerk; flm 
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about 65 to 250 Jim (0^5 and 10 mis) and, depending ipon use, the fUm thickness will vary and, most preferal)ly. In 
disposable plications Is the order of about 6.5 to 50 pm (0.25 to 2 mils) In thickness. The nonwoven f i3rous vrabs of 
the laminated sheet normally have a weight of about 8 to 50 gAn? (1 0 grams per square yard to 60 grams per square 
yanO preferably about 1 7 to 33 gMv^ (20 to about 40 grams per square yard). When employing adhesive lamination, 
adhesives such as hot melt adhesive, vwter base adhesive or solid base oJhesive may be used The oomposHe or lam- 
inate can be incrementally stretched in the cross direction (CD) to form a CD stretchaUe and recoverable compoeito. 
Furthermore. CD stretching may be foltowed by siretching in the machine direction (MD) to torm a composfte whteh is 
stretchaWe and recoverable in both CD and MD directions. As indicated above, the composite or lan^nate may be used 
in many different applfcallons such as baby diapers, baby training pants, catamenial pads and gamients, and the fike 
where stretchaUe and recoverable properties, as weD as f luM barrier properties are needed. 

B. Stretchers For the Laminates 

A nufrt)er of different stretchers and techniques may be employed to stretch the starting or origfaial laminate of a 
nonwoven fibrous web and elastomerk: f im. Laminates of nonwoven carded f brous webs of staple f bers or nonwoven 
spun-bonded f brous webs may be stretched with the stretchers and techraques described as foltows: 

1. Dla^ional Igri enmeshinq Stretcher 

The diagonal intermesNng stretcher consists of a pair of left hand and right hand helical gear-like etemenis on par- 
allel Shafts. The shafts are disposed between two machine sUe plates, the lower shaft being k>cated in fixed bearings 
and the ipper shaft being located in bearings in vertically slidable membere. The sUdable members are adjustable in 
the vertical direction by wedge shaped elements operable by adjusting screws. Screwing the wedges out or In win move 
the vertically slidable member respectively down or up to further engage or disengage the gear-like teeth of the upper 
intermeshing roll with the lower inlenneshing roU. Miaometers mounted to the side frames are operable to indicate the 
depth of engagement of the teeth of the intermeshing rod. 

Air cylinders are enployed to hold the slidable members in their lower engaged position firmly against the acljusting 
wedges to oppose the upward force exerted by the material being stretched. These cylinders may also be retracted to 
disengage the upper and lower intermeshing rolls from each other for purposes of threading material Uirough the 
intenneshlng equipment or in conjunction with a safety circuit which would open all the machine np points vrtien acti- 
vated. 

A drive means Is typically utilized to drive the stationery intermeshing roll. If the upper intermeshing roll is to be dis- 
engageaUe far purposes of macNne threading or safety, it Is preferable to use an antibacWash gearing arrangement 
between the upper and lower intermeshing rolls to assure that upon reengagement the teeth of one intermeshing roll 
always fall between the teeth of the other intermeshing roll and potentially damaging physical contact between adden- 
dums of intermeshing teeth is avoMed. If the intermeshing rolls are to remain in constant engagement, the upper 
intermeshing roll typtoaliy need not be driven. Drive may be accomplished by the driven krtermesNng roN through the 
material being stretched. 

The Intermeshing rolls closely resemble line pilch he&cal gears. In the preferred embodiment, the rolls have 1 5.075 
cm (5.9351 diameter. 45* hefix angle, a 0.254 cm (0. 1001 "onnal pitch, 30 diametral pitch, 14 1/2» pressure angle, and 
are bask^lly a tong addendum tcpped gear. This produces a narrow, deep tooth profile which alkiws up to about 0.230 
cm (0.090") of intermeshing engagement and about 0.013 cm (0.0051 clearance on the sides of the tooth lor material 
tNckness. The teeth are not designed to transmit rotatkxial torque and do not contact metal-to-metal in normal 
intenneshlng stretching operation. 

9 rtftftft ninnMen iniermeshlno Stretcher 

The CD imemieshing stretching equipment Is identical to the diagonal intermeshing stretcher with differences in 
the design off the intermeshing rolls and other minor areas noted below. Since the CD intenneshlng elements are capa- 
ble of large engagement depths, It is important that the equipment incorporate a means of causing the shafts of the two 
intermeshing rolls to remain parallel when the top shaft is raising or lowering. This Is necessary to assure that the teeth 
of one intermesWng roll always fal between the teeth of the other intermeshing roM and potentially damaging physical 
contact between intermeshing teeth is avoided. This parallel motion is assured by a rack and gear arrangement wherein 
a stationary gear rack is attached to each side frame in juxtaposition to the vertically siklable nrterT*>efs. A shaft 
traverses the skJe frames and operates In a bearing in each of the vertk^lly slidable members. A gear reskles on each 
end of this shaft and operates in engagement with the racks to produce the desired parallel motion. 

The drive for the CD intermeshing stretcher nnust operate both upper and Iwrer intermeshing rolls except in the 
case of inlenneshing stretohing of materials with a relatively high coeff k»*ent of friction. The drive need not be antiback- 
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lash. ho¥wer. because a small amount of machine direction misalignmenl or drive slippage win cause no prafaiem. The 
reason for this win become evident with a descriptkm of the CD intermeshhig elements. 

The CO Intermeshing elements are machined from solid material but can best be described as an alternating stack 
of two differemdiameker disks. In me prefwred embodiment the imermeshing disks would be 15.25 cm (6*1^ 
8 0.079 cm (O-OaiTthicK and have a fill radius on their edge. The spacer disks separating the intermeshing disks would 
be 14 cm (5 In diamrter and ai75 cm (0.069") in thkdoiese. Two rolls of this configuration would be able to be 
intermeshed up to 0.567cm (0.231") leaving 0.048 cm (0.0191 clearance for material on all skies. As with the diagonal 
intermeshing stretcher. INs CD intenmeshing element configuration wouM have a 0.254 cm (0.100*) pitch. 

10 a. Machine DlrfteHftn Intennftahinq Stretcher 

The MD intermeshing stretching equipment is identical to the diagonal intermeshing stretch except for the design 
of the intemwshing rolls. The MD intermeshing rolls ctosely resemble fine pitch spur gears. In the prefenred embodi- 
ment, the rolls have a 15.070 cm (5.933") diameter. 0,254 cm (0.100") pilch. 30 Diametral pitch. 141/2* pressure angle. 
IS and are basically a tong addendum, topped gear. A second pass was taken on these rolls with the gear hob offeet 0.0 
254 cm (O-OIO*^ to provide a narrowed tooth with more clearance. With about 0.0230 cm (0.0900 of engagement, this 
configuration wfll have about 0.025 cm (0.010^ clearance on the skies tor material thickness. 

A. Incremental Stretching Technique 

20 

The above desaibed diagonal, CD or MD intermeshing stretchers may be employed to produce the inaementally 
stretched laminate of nonwoven fibrous web and elastomeric film of this invention. The sUetcWng operation is usually 
employed on an extrusion laminate of a nonwoven f torous web of staple f bers or spun-bonded filaments and elasto- 
meric f im. In one of the unk^ue aspects of this invention an elastic laminate of a nonwoven fibrous web of spun-bonded 

2S filaments may be inaementally stretched to provkJe a very soft fibrous finish to the laminate that looks like carded fa}ers 
witi 8t4>erior bond strenglhSw The laminate of woven fibrous web and elastomeric film Is incrementally stretched using, 
for instance, the CD intamneshing stretcher with one pass through the stretcher with a depth of roller engagement at 
about 0230 to 0505 cm (OJ090 inch to 0.120 inch) at speeds from «i)out 2.5 to 5.0 mfc (500 fpm to 1000 fpm)or faster. 
The results of such CD kicremenlal or kilermesh stretching produces laminates or composites that have excellent 

ao stretehaWlity and recovefaMity and yet provkle superior bond strengths and soft f torous textures. 

nPTAlLFD EXAMPLES OF THE INVEWTION 

The fbttowing examples ilhistrate the elastic laminates of this inventton and methods of making them. In light of 
95 these exanx)les and this further detailed description, it Is apparent to a person of ordinary skill in the art that variations 
thereof may be made without departing from the scope of this inventton. 
The inventton is further understood with reference to the drawings in whtoh: 

Fig. 1 is a schematic of an inPneextnjstonlanrunalton and increnienlalstr^^ 
40 of this inventton. 

Fig. 2 is a cross sedtonal view taken atong the Dne 2-2 of Fig. 1 ilustrating the intermeshing rollers in diagrammatic 
form. 

Fig. 3 is a mayiif ied dtagrammalic sketch in cross-sectfon o« a nonwoven fibrous web laminated to the elastomenc 
film before stretohing. 

45 Rg. 4 is a magnified diagrammatic sketch of the laminate of Fig. 3 after incremental stretching to provide a com- 
posite where the fibers of the web are caused to extend outwardly from the surface to give high loft to the laminated 
sheet that is stretchable and recoverable according to the principles of this invention. 
Fig. S is a graph dem un s ti ati ng the etongatton properties of oomparative examples. 

Fig. 6 is a graph demonstrating the elongation properties of elastic laninated sheets of this invention for comparl- 
50 son with comparative extruston laminated composites. 

COMPAP^Tiyg PiCAMPLgS M and il-2 

Extruston tamlnalton of tow density polyelhytene (LDPE) f ibn to a nonwoven f iyous web was made for direct com- 
65 parison with an elBBtto extrusion laminate that was inaenientaltystretehed 
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f ^ ^^^n Fibmiig Vfah and Thflfm^tertic i=ilm fWBhout Incremental Stretohlna) 

Tm carted polypropylene nonwoven fibrous webs of 21 .7 g/irf (26 grams^d^ weight were laminated by extrusion 
of a LDPEIhermoplaslicfilm witfi a density of 0.914 g^cc at one mil between tfie webs according to the comparative 
extnjsion lamtnation technique as shown in the aKinision iaminalion section off Fig. 1. As shown schematicany in. Fig. 
1 . the Incoming webs 9.9 l^om rdlers 13, 13 were Introduced Wo the nip or a rubber roU 5 and a metal rofl 4. TTie LDPE 
film 3 from extnjder 1 was exlnjded through die 2 into the nip while the two carted fibrous webs 9.9 were introduced. 
Typically, at speeds over 2.5 mfe (500 fpm) In this extnision lamination section, the polyethylene film 3 on the orter of 
about 6.5 to 250 (0.25 to 10 mils) In thickness IS laminated at meft temp 

(500-625'F) to form the laminate 1 2 viWch is taken off at roller 7. The compressivB force at the nip is controlled such 
that the webs are bonded to the pdyolefln film to avoW pinhofing and preserve the f torous feel on the fiber suifeces of 
the laminate 12. Pressures on the order of about 70 to 550 m/rr? (10 to 80 psO are sufficient to achieve saUsfadory 
bond for fibrous webs of about 8 to 50 g/ni^ (10 to 60 grams^d^). In this example, the laminate is tested for its stretch- 
ability using an Instion Tensile Tester. A 2.54 cm (one inch) strip cut atong its aoss macNne direction (CD) is stretched 
IS at 50 cm/hi (20"/inn). TWs composrte breaks at 45% elongation with an ultimate tensile strength (broken strength) of 
60.7 kg/hi (3.4 pounds per inch). This composHe is not a stretchable and recoverable composite upon stretching and 
releasing of the stretch force. This is demonstrated in Fig. 5, (Comparative Example 1-1 ). 

ug Cirtnision Laminate of Wonwoven Rbroua Web and Th e miQDlagt l C Film Wit h lnOTTOnt9l Stretching 

20 

When the composite of <k)mparative Exan^e H is incrementally stretched with reference to the incremental 
stretched section of Rg. 1. the conposite can then be stretched to more than 50% etongation. The stretcNng operation 
is schematicaBy shown where the incoming web 1 2 was passed through the CD stretcher rollers 10 and 1 1 at a depth 
of roller engagement at about 0.254 cm (0.100 inch) at about 2.5 nVs (500 fpm.) The intermeshing roilers 10 and 1 1 are 

25 (Sagrammalically shown in Fig. 2 to aiustrate the uniform stretching atong lines across the laminate and through the 
depth of the lanwtote. The elastte property of the modif ied composite is then tested accorting to its stress (tensile force) 
and strain (elongation) ly using an Instron Tensile Tester (see Fig. 5. Example 1-2). The pennanent set of this modified 
coffDOsite when stretched to 50% is 20% (see Rg. 5. Example 1-2). "Permanent set" means the final unrecoverable 
dvnensfon of the conposite after b^ stretched. This non-elastk; laminate is not a satisfactory stretchable and recov- 

30 erable composite. 

EXAMPLE li Elastic Lamln a *A of Incremenialh/ Stretched NOflWWen ntWfflBi Wftft and EMOITWrlC Film 

in this Example the same procedures are foflowed as for Example I, expept the plastk: used In extmsfon lamination 
3S was DOW Cherrtcal's elastomerfc mcite resin XU 51800.51 with a density of 0.870 grams per cMi centimeter. This 
new eJaslomeric resin is manufactured by using ethylene and odene comonomer with a new metaflocene catalyst 

The elastfo laminate made in this Example, when CD incrementally strrtched using an engagement of 0.254 cm 
(0 100") is soft stretchable and recoverable when conpared to the lamniate made according to Example M, except 
having a density of 0.870 g/cc. Table 1 and Figure 6 show the detailed differences. The pennanent set of the Example 
40 1-1 When stretched to 50% (Figure 6. dotted cuwe 1). 75% (Rgure 6. dotted curve 2)). and 100% (Figures, dotted cuwe 
3) are 10%. 26% and 38%. respectively. However the laminate becomes much softer and elastic accorting to this inven- 
tion under less force when stretched to 50% (Figure 6, solid curve 4). 75% (Figure 6. solid curve 5) and 100% (Figure 
6. sow curoe 6) are 8%. 1 8% and 24%. respectively. In its most preferred form, the permanent set of the laminate Is no 
more than dbout 1 0% of its original dimensfon after first stretching to about 50% of te original shape. 
4s The force required to stretch the laminate of Example 1 1 accorting to this invention is less than tiie comparative lam- 
inate (see Table 1). The recovery after releasing the force ipon stretching is higher (or the permanent set is tower) wHh 
the laminate of this in»«ntion when conned to the comparative laminate. The product according to tNs invention wUt 
be suitable for diaper application such as the training pernor elastic vrai^ where tiie recoverable elastic sheet 

is needed. 

50 The high toft of the stretched elastic laminate is diagrammatically shown (Fig. 4) with reference to one side of the 
laminate before sfrefechkig (Fig, 3). The elastomer ic film 3 is bonded to the surface f bers 20 of the web 9 in the extrusion 
lamination sedfon of Ra 1- to produce a laminate 12 where only one skle is diagrammatically shown in Fig. 3. After 
incremental stretching, the f bers of the web 9 are caused to extend outwardly and prov^^ 
laminate 1 3 as dtegranwnatically shown on one skJe in Fig. 4. The elaslomeric f Om recovers its original or sibstantialiy 
original shape after strotehing, whereas the web after stretching win Iricrease h 
the unque features of the laminate and method of this invention. 
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Table 1 





COMPARATIVE LAMINATE 


LAMINATE OF THIS INVENTION 


TOTAL COMPOSITE 




57(68) 






47(56) 




WEIGHT 0An2(GmJ2) 














BOND STRENGTH 




TOTAL BOND 




TOTAL BOND 


(G/IN) 
















50 


75 


100 


SO 


75 


100 


ELONGATION SPECI- 














FIED (%) 














FORCE REQUIRED TO 


315(1.75) 


58.2 (2.05) 


37.5(2.10) 


16.1 (0.9) 


25.9(1.45) 


33.97(1.90) 


STRETCH TO THE 














SPECIFIED ELONGA- 














TION KQ/m(LBS/IN) 














PERMANENT SET 


10 


26 


38 


6 


18 


24 


AFTER THE 














STRETCHING TO THE 














SPECIFIED ELONGA- 














TION fX») 














TENSILE STRENGTH 


iai (0.90) 


15.2(0.85) 


13.4(0.75) 


2.7(0.15) 


2.7(0.iq 


2.7(0.15} 


AT 10% ELONGATION 














(LBS^N) 















Enamole III 

Two 28.5 oAn^ (34 grams per square yard) of carded polypropylene norwwven are extrusion laminated to an elas- 
tomeric film by using an elasloineric Werid of slyrene4)utadiene-6tyrene block copo^^ The rrtd- 

dle layer of the elastomeric film is at 50 urn 2.0 mils. The composite so produced is then CD incrementally stretched by 
using an engagemenl of 0554 cm (0.100^. The incrementally stretched laminate according to this hvertlon becomes 
more stretchaWe and recoverable upon stretching and releasing of the force when compared to the comparative lami- 
nate of the above same elastomer composition without stretching. The force required to stretch the composite accord- 
ing to the kwwf&on is also lower. The results are shown in Table 2. 



Table 2 





COMFV^RATIVE LAMINATE 


LAMINATE OF THIS IN 


VENTION 


Strelch to an elongation 
specified at (%) 

Force required to 
stretch to the specified 
elongation ko/rn(l)S/in) 

Permanent set after 
stretching force is 
released (%) 


50 

22.3(1.25) 
15 


75 

35.7(2.0) 
20 


100 
42.8(^4) 

26 


50 
4.5^.25) 

6 


75 
6.3(0.35) 

10 


100 

8.0 (0 .45) 

12 



Example IV 

A 34.4 g/n^ (41 grams per square yaid)carded polypropylene nonwoven is extrusion laminated by using an EPDM 
elatiomer. This laminate Is then CO incrementally stretched with a CD stretcher engagement of 0.254 cm (0. 1 00^. The 
lantete becomes soft stretchable and recoverable upon stretching and releasing of th^ 

pared to the conYMvative laminate of same composition without maemental stretching as shown in the test resuHs of 
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Tables. 



Tabled 





COMPARATIVE LAMINATE 


LAMINAT 


EOF THIS l^ 


IVENTION 


Stretch to an elongation speci- 
fied at (%) 

Force required to stretch to the 
specified elongation kgAn 

(jbs/in) 

Pemenent set after stretching 
force is released (%) 


50 

21.4(12) 
10 


75 

26.8(1.5) 
18 


100 

28.6(1.6) 
24 


50 

8.9(0.5) 

9 


75 

12.5 (0.7) 
15 


100 

16.1 (0.9) 

17 



EiampleV 

A Sool caided pdypropylene nonwoven vnth 25.2 Qfrr? (30 grams per square yard) and 50 jim (2.0 mPs)of EPDM 
film is adhesively laminated by using an H. P. FuUer's EVA hot melt adhesive 2835. This laminated sheet is then incre- 
mentfirily stretched by using the CD stretcher at 0.254 cm (0.1001 engagement to produce a soft and elastic sheet A 
conparative laminate off the same composition without incremental stretching was also run. Table 4 shows the test 
results. 



Table 4 





COMPARATIVE LAMINATE 


LAMINATE OF THIS l^ 


JVENTION 


Stretch to an elongation speci- 
ftedat(%) 

Force required to stretch to the 
specified elongation kgAn 

(Bbs/in) 

Permanent set after stretching 
torce is released (%) 


50 

39.3 (2.2) 
8 


75 

46.4 (2.6) 
19 


100 

50.0(2.8) 
25 


50 

16.6(0.9) 
6 


75 

26.8 (1.5) 
14 


100 

35.0 (2.0) 
18 



EicamPleVI 

A DuPOnt sontara polyester fabric grade 8000 is extrusion laminated to DuPont polyester elastomer (Hytrel 8206) 
at 25 |im 1.0 mil). The lamlnaled sheet is then CD incrementally stretched by a CD incremental stretcher wHh an 
engagement of 0.254 cm (O.IOOTto produce a soft elastic stretchaWe and recoverable composite. A comparative lam- 
inate off the same composition without incremental stretching was also nm. Table 5 shows the test results. 



Tables 





COMPARATIVE LAMINATE 


LAMIIOATEOFTHISI 


NVENTION 


Stretch to an elongation specified at (%) 

Force required to stretch to the specified 
elongation ko/m Obs/in). 

Pennanent set after stretohing force is 
released (%) 


50 

28.6 1.6 
18 


75 

39.3 2.2 
32 


100 

53.63.0 
42 


50 

12.50.7 
8 


75 

14.3 0.8 
17 


100 
19.61.1 

23 



Example VH 

A DuPdnt sontara polyester fstonc grade 8000 is adhesive laminated to DuPont hytrel 8206 at 25 pm (1 .0 mil) by 
using H. B. Fuller EVA hot meH adhesive 2835. The adhesive laminated sheet is then CD incrementally stretched bf 
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using a CD engagement of 0^ cm (0.081 followed wHh a MD stretching using an engagement also of 020 cm 
(0.081. The laminate is both a CD and MO stretchable and recoverat)le elastic composite. A comparative laminate of 
the same composition without incremental stretcNng was also run. The test results are shown on Table 6. 
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5 Exxon's Exact polymer type 4011 Of dtt^lene and octenemanub 

Gity of 0. 885g/cc extrusion taminated to Duponf 8 pOlyestar sontara fabric grade 8000. 

This extrusion laminated sheet is tlien CD incrementally stretched with an engagement of 0.229 cm (0.0901 fol- 
lowed with MD Incremental stretching with an engagement of 0.165 cm (0.0651. The laminate is t)oth CD and MD 
stretchak3le and recoveratste. A comparative laminate of the same composition without incremental stretching was also 

10 run. 1^7 shows the test results. 



Table 7 





COMPARATIVE LAMINATE 


LAMINATE OF THIS INVENTION 


Stretch to an elongation 


50% 




100% 




50% 


75% 




100 


specif ied at (%) 


























Direction 


MD 


CD 


MD 


CD 


MD 


CD 


MD 


CD 


MD 


CD 


MD 


CD 


f=orce required to stretch 


NA* 


24.1 


NA* 


31.2 


NA* 


42.8 


13.4 


13.4 


18.7 


16.1 


22.3 


18.7 


to the specified elonga- 




1.35 




1.75 




2.40 


0.75 


0.75 


1.05 


0.9 


1.25 


1.05 


tionKg/m (lbs/in) 


























Permanent set after 




15 


NA* 


34 


NA* 


47 


10 


10 


20 


20 


26 


30 


stretching 



























*NA - the material bn)l« at 4S% elongation 



The above data and experimental results demonstrate the unique stretchable and recoverable properties of the 
elastic laminated sheets of this invention. 

30 

aalms 

1 . An elastic laminated sheet of a nonwoven fibrous w* and an elastomeric film comprising an elastomeric f flm (3) 
and a nonwoven fibrous web (9) laminated to a surface of the film to provide the laminated sheet (12). the laminated 
35 sheet (12) having a multitude of fibers extending outwardly from the lamirated surface formed by incremental 
stretching of the laminated sheet (12) along lines substantially unifbnnly aaoss the laminated sheet (12) and 
throughout its depth, the laminated sheet (12) being stretchable and recoverable, and having a permanent set after 
being stretched to 50% of its original shape of no more than 1 0%. 

40 2. An elastic laminated sheet as claimed in Claim ifbrnied by extrusion or adh^ 

3. An elastic taminated sheet as claimed in either Claim 1 or Claims^ 
form a stretchable and reooverable composite in said cross direction. 

45 4. Anelasticlaminatedsheetasclaimedinanypreoedingdaiminaementallys^ 

longitudinal cfirection to form a stretchable and recoverable composite which is stretchable and recoverable in both 
said cross and longitudinal directions. 

5. An elastic laminated sheet as dakned in any preceding claim wherein a nonwoven f iyous web (9) is laminated to 
50 both surfaces of the film (3) to provide the laminated sheet (12). 

6. A method of making an elastic laminated sheet of a nonwoven f brous web and an elastomeric film comprising 
introducing a nonwoven f ftxous web (9) and an elastomeric f im (3) into a bonding station (4.5). controlling the com- 
pressive force between the web and fUm atthe bonding station to bond a surface d the web (9) to the fOm (3) to 

55 fonn a ianinated sheet (12). the laminated sheet being elastic and having an original shape, applying an incremen- 
tal stretching fbrce to the laminated sheet (12) along lines substantially uniformly across the laminated sheet and 
throughout its depth to stretch the web (9) and the film (3) to at least 50% of its originaJ sh^ 
ing fbrce from the laminated sheet (12) whereby the elastomeric film (3) substantially recovers its shap^ the sheet 
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has a permanem set of no more than 1 crx^ and f ibers of the we^ 
the bonded web surface to give toft to the laminated sheet (12). 

7. A method as claimed in Claim 6 wherein the bonding station is a nip of rollers and wherein the laminated sheet is 
5 formed by extnjsion or adhesive lamination. 

a A method as claimed in either Qalm 6 or Claim 7 wherein the bonding station is a nip of rollers (4.5) and film (3) is 
bonded to the web (9) at the n'v> by extnxfing an elastomeric extrudate at a temperature above its softening point 
into the rilp to form a fam for boncfing with the web 

to 

9. A method as claimed in either Claim 6 or Claim 7 comprising the further steps cf axtniding the fflm (3) Wo a r^ of 
rollers (4.5) for extrusion lamination with the norwcvwi fibrous web (9) by Introducing the web into the nip and sub- 
sequently incrementally stretching inline the laminate (12). 

15 1 0. A method as claimed in either Claim 6 or Claim 7 wherein the film (3) is bonded to the web (9) by means of adhe- 
sive. 

1 1 . A method as claimed in any one of Claims 6 to 10 wherein the inffemental stretching of the sheet (12) Is in a cross 
direction to form a stretchable and recoverable composite in the aoss direction. 

so 

12. A method as claimed in any one of Claims 6 to 1 1 wherein the incremental stretching of the sheet (12) is in both 
the cross direction and longitudinal direction to form a stretchable and recoverable composite which Is stretchable 
and recoverable in both said aoss and longitudinal directions. 

25 13. An elastic laminated sheet as claimed in any one of Claims 1 to 5 or a method as claimed in any one of Claims 6 
to 12 wherein the f brous web (9) comprises fibers selected from the group consisting of polypropylene, polyethyl- 
ene, polyester. ceUUlose. layon, nyton and blends of two or more of such f bers. 

14. An elastfotaminated sheet as claimed in any one of Claims itoS or 13 or a method as claimed 
30 6to13»rherein1henonvrovenftorou8web(9)hasaweigWofabout8to50gftn2o 

yard). 

1 5. An elastic laminated sheet as claimed in any one of Claims 1 to 5, or 13 or14. or a method as claimed in any one 
of Claims 6 to 1 4 wherein the f Ifcm (3) has a thickness on the order of about 6.5 to 250ii (055 to about 10 mils). 

39 

16. An elastic laminated sheet as claimed in any one of Claims 1 to 5, or 13 to 15. or a method as claimed In any one 
of Claims 6 to 1 5 wherein the elastomeric film (3) has a tNckness on the order ol about 6.5 to SOfOn (0.25 to about 
2 nvls) and the nonwoven fibrous web (9) has a weight on the order of about 17 to 33g/hi^ (20 to about 40 
grams^are yard). 

40 

17. An dastic laminated sheet as daimod in any one of Claims 1 to 5, orl 3 to 16, or a method as claimed in any one 
of Claims 6 to 1 6. wherein the polymer of the elastomeric film (3) is selected from the group consisting of a poly(eth- 
ylene^xjtene). poly(ethylene-hexene). poly(elhyIene^)ctene) poly(ethylene-propylene). poly(styrene-butadiene- 
styrene). poly(styrene-isoprene-€tyrene). poly(Styrene-ethylene-buty!ene-styrene). poly (ester-ether). poly(ether- 

45 amide). poly(ethyiene-vinylacetate). poly(ethylene-methylacrylate). poly(elhylene-acrylic add), poly(ethylane buly- 
lacrylate), polyurethane, poly(elhylene-propyleneKiiene), and ethylene-propylene rulber. 

1 8. An elastic laminated sheet according to any one of Claims 1 to 5. or 1 3 to 1 7. or a method as daimed in any one 
of Claimse to 17. wherein the polymer of the elastomeric film (3) is a polyotefin polymer produced fay a single site 

so catalysL 

19. An elastic laminated sheet or method as claimed in Claim 18 wherein the polyolefin is derived from the polymeri- 
zalion of monomers selected from the group consisting of ethylene, propylene, tfyrene. butene. hexene and 
octane^ and mixtures thereof. 

ss 

PaientansprClche 

1. ElastisGher laminierter Bogen aus einem nichtgewebten Faservies und einem elastomeren Rim. umfassend einen 



11 



EP0714351B1 



ela8tomeren Film (3) und ein rvchtgewebtes Faservties (9), das auf eine Fldche des Fdma lamintert wnd. so daB 
der laminierte Bogen (12) errtsteht wobei der laminierte Bogen (12) eine Vielzahl von Fasem aufweist die von der 
laminierten FUtche nach auBen wegverlaufen. die durch schrittweises Strecken des laminierten Bogens (12) ent- 
lang Linien im wesentlichen gleichmaBig uber den laminierten Bogen (1 2) und durch seine gesamte Tiefe gebiUet 
wird. wobei der laminierte Bogen (12) strecMbar und wiederherstelibar ist und nach dem Strecken auf 50% seiner 
ursprdngQchen Form einen Verfbrmungsrest von nicht mehr ate 10% hat. 

2. Elastischef laninierter Bogen nach Anspnjch 1 . der duich Extrusion Oder adhteive Lamifiation gebiklet wind. 

3. ElastischBr laminierter Bogen naCh einem der AnspiOche 1 oder 2, der schrittweiss in Quernchtung gestreckt wird. 
urn eInen strecKbaren und wiederherstellbaren Vertxjndstoff in der genannten Querrichtung zu laflden. 

4. Elastischer laminierter Bogen nach einem der vorherigen AnsprOche. der sowoM in seiner Querrichtung als auch 
in seiner LAngsrichtung schrittwetse gestreckt wild, urn einen streddbaren und viriederherstelft>aren VMundstoff zu 
bilden. der sowohl in der genannten Querrichtung als auch in der Lflngsrichtung streckbar und wiederherstelibar 
ist. 

5. Elastischer laminierter Bogen nach einem der vorherigen Anspruche. bel dem ein nichtgewebtes Faserviies (9) auf 
beide Fiachen des FSms (3) laminiert wird. so daB der laminierte Bogen (12) entsteht. 

6. VerfatYen zum Herstetten eines elastischen laminierten Bogens aus einem nichtgewebten Riservlies und einem 
elastomeren Rim, umfassend die folgenden Schritte: EnfQhren eines nichtgewebten Faservlieses (9) und eines 
elastomeren Rims (3) in eine Eindestation (4. 5), Regein der Druckkraft zwischen dem Vlies und dem Film an der 
Bindestation, urn zum Fbmien eines lanrwnierten Bogens (12) eine Flflche des Vlieses (9) an den Rim (3) zu bin- 
den, wobei der lammierte Bogen elastisch ist und eine ursprDngltche Form hat Aulbringen einer schrittweisen 
DmcMroft auf den laminierten Bogen (12) entlang Lini^ im wesentlk;hen gleichmfiBig Qber den laminierten Bogen 
und durch seine gesamte Tiefe. urn das Vlies (9) und den Rim 0) auf wenigstens 50% ihrer ursprOngOchen Form 
zu strecken, Wegndhmen der Streckkraft von dem laminierten Bogen (12). so daB der elastcmere Rtm (3) seine 
Form im wesentUchen wiedergewinnt, der Bogen einen Verformungsrest von nicht mehr ate 10% hat und die 
Fasem <te Vlieses (9) somit dazu gebracht warden, von der gebifxienen Vliesflftche nach auBen wegzuverlaufen. 
urn dem laminierten Bogen (12) Vblumen zu verieihea 

7. Verfa^en nach Anspruch 6. bei dem de Binde6talk)n QuetschwaJzen umfam und be^ 
durch Extrusk)n oder adhfisive Laminatton geformt wild. 

8. Verfahren nach Anspruch 6 oder Anspnich 7, bei dem die Bindestatkxi Quetschwalzen (4, 5) umfftBt und der Film 
(3) in der (Xietschwaize an das Vlies (9) gebunden wird. indem ein elastomeres Exirudat bei einer Temperatur Qber 
seinem Emweichungspunkt in die Quetschwaize exirudiert wird, urn einen Rim zum Binden an das VBes zu formea 

9. Verfahren nach Anspruch 6 oder Anspruch 7. femer umfassend den folgenden Schrftt: Exirudieren des Films P) in 
Quetschwalzen (4, 5) zum Extrusionsbeschichten mit dem nichtgewebten Faserviies (9). indem das VUes in die 
Quetschwaize eingefOhrt und das Laminal (1 2) anschlieBend einem schrittweisen Inline-Strecken unterzogen wird. 

1 0. Verfahren nach Anspruch 6 Oder Anspruch 7, bei dem der Rim (3) mit Hiife von Klebstoff an das Vlies (9) gebunden 
wild. 

11. Verfahren nach einem der AnsprOche 6 bis 10. bei dem das schrittweise Strecken des Bogens (12) in einer Quer- 
richtung durchgefflhrt wird. um einen streckbaren und wiederhersteBbaren Vertxmdstoff in Querrichtung zu formen. 

12. Verfahren nach einem der AnsprOche 6 bte 1 1 . bei dem das schrittweise Strecken des Bogens (1 2) in Quenichtung 
und in Ungsrichlung durchgefOhrt wind, um einen streckbaren und wiederherstellbaren VerbundstoH zu formen. 
der in der genannlan Quernchtung und in der genannten Ldngsrichtung streckbar und wiederherstelibar ist. 

13. Etastischer laminierter Bogen nach einem der AnsprOche 1 bis 5 oder Verfahren nach einem der AnsprOche 6 bte 
12. bei dem das Fasen^ee (9) Fasem enthftH. die aus der Gruppe bestehend aus Polypropylen. Polyethylen. Poly- 
ester. Zellulose, Reyon. Nylon und Mtechungen aus zwei oder mehreren sokiher Fasern ausgewflhft weiden. 

14. Etestischer taminiertar Bogen nach einem der AnsprOche 1 bis 5 oder 13 oder Verfahren nach einem der AnsprO- 
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Che 6 bte 13. bei dem das nkMgewebte Faservfies (^^ 
hat 

15. Elastischer larranierter Bogen nach etnem der AnsprOche 1 bis S Oder 13 Oder 14 Oder Vertahren nach einem der 
AnsprOche 6 bie 1 4, bei dam der i=ilm (3) one DickB in der QrOBenordnung von etwa 6.5 bis 250 |i (0.25 bis etwa 
lOmiOhat 

16. Elastischer lamlnierter Bogen nach einem der AnsprOche 1 bis 5 Oder 13 bis 15 Oder Verfahren nach einem der 
AnsprOche 6 bis 15, bei dem der elastomere Rim (3) eine Dicke in der OrdBenordnung von etwa 6,5 bis SOjun (0^ 
bis etwa 2 mil) hat und das nichtgeiiwbte Fteenrties (9) ein Qewichi in der QrOBenordnung von etwa 17 bis 33 gftit^ 
(20bisetwa40g/yd^ hat. 

17. Elastischer laminierterBogennach einemder AnsprOchel bis5cder13bis16odere^^ 

AnsprOche 6 bis 1 6. bei dem das Polymer des elastomeren Films (3) aus der Gajppe gewflhH wird, beslehend aus 
Poly(Ethylenbuten). Poly(Ethyl8nhexen), Poiy(Ethylenocten). Poly(Ethylenpropylen), Poly(Styrol-Butadien-Styrol). 
Poly(Styrol-lsopren-StyroO. Poly(Styrol-Ethylen-Butylen-StyroO. Poly(Ester-Ether). Poly(Ethef-Amid). Poly(Ethylen- 
VinylacetaQ. Poly(Ethylen-Melhylacrylat), Pbly(Ethylen-Acrylsaure). Poly(Ethylen-Biitylacrylal). Polyurethan. 
Poly(Ethylen-Propylen-Dien) und Ethylen-Pmpylen-Kaiilschulc 

18. Elastischer lamlnierter Bogen nach einem der AnsprOche 1 bis 5 oder 13 bis 17 oder Verfahren nach einem der 
AnsprOche 6 bis 17, bei dem das Polymer des elastomeren Films (3) ein von einem Einzelort-Katalysator herge- 
steOtes Pblydefinpolymer isL 

19. Elastischer lairtnierter Bogen oder Verfahren nach Anspruch 18, bei dem das Polyoiefin von der Polymerisation 
von Monomeren abgeleitet ist. die aus der Gnippe bestehend aus Ethylen. Propyten. Styrol, Buten, Hexen und 
Octen und Gemischen davon gewflhit weidea 

Re vend! cations 

1. Peuine tafiinfie 6lastique de voile f toreux non tiS84 et film 6lastom«re oonrprenanl un film 6lastomdre (3) et un voile 
fibreux non tis86 (9) lamind k una surface du film pour fburnir la feuilie lamin6e (1 2). la feuiUe Iamin6e (12) ayant 
una multitude de fibres s*«endant vers I'eKl^rieur depuis la surfeoe laminde 1dnn6e par ftirement incrfimenliel de 
la feuine Ian^n6e (12) le long de lignes siJbstantiellemenl uniform6menl transversates ft la feuilie laminae (12) et 
sur touts sa profbndeur. la feuilie larrvn^e (12) 6tant 6tirable et r6cuptable, et CQfant une ddformation pemmnente 
ne ddpassant pas 10% aprte avoir M 6tir6e A 50% de sa fonne tforigina 

2. FeuiUelarhin6e6lastiques6lonlaRevendicaticn1formteparextru6^ 

3. Feuilie laminae 6lastique selon la Revendication 1 ou la Revendication 2 6tir6e incrdmentiellement dans une direc- 
tion transversale pour former un composite 6tirable et r6cup6rable dans larfite direction transversala 

4. Feuilie Iamin6e 6lastique sekxi I'une quelconque des revendications pr6c6dente6. 6lir6e Incr6menliellement darw 
sa direction transversale et sa direction longitudinale pour former un composite Arable et rteupdrable qui est 6li- 
rable et r6ci)p6rable dans lesdites directions transversale et longitudinale. 

5. Feuilie laminae dlastique selon Tune quetconque des revendications prteddentes. dans laquelle un voile f breux 
non ti8s6 (9) est lamin6 aux deux surfaces du fOm (3) pour fournir la fM^ 

6. M6thode de febricaHon d*une f^lle laminae diastique d'un voOe fibreux non tissd et d'un film 6tastom^e compre- 
nant rntroduction d'un vofle fbreux non tiss6 (9) et d'un film flastomdre (3) dans une station de collage (4.5). la 
regulation de la fdrce de conpression enlre le voile et le f Bm A la station de collage pour coUer une surface du voile 
(9) au fam (3) afin de fonner une feuilie laminae (12), la feuiOe Iamin6e 6tant 6lastique et ayant une forme originals, 
rqsplication dime force d^dtiremem incr6mentiene d la feuilie laminte (12) suivant des lignes substantiellement uni- 
1brm6ment transversales £i la feuilie laminte et sur touts sa prolondeur pour dtirer le voile (9) et le film (3) A au 
moins 50% de sa fonne d'origine. la suppression de la force d*6tirement de la feuilie laminae (1 2). de tefle sorts qMS 
le film 6lastomdre (3) recouvre substantiellemem sa forme, la feuilie a une ddfomnation permanente maximale de 
1 0%, ce qui fM ainsi 6lendre les fibres du voile (9) vers rextdrieur de la surfeuM 

flant k la feuilie laminte {12). 
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7. M6thode selon ia Revendication 6 dans laquefle ta station de coltage est une paire de rouleaux de pin^age el dans 
laquelie la fewlle laminte est formte par oxtaision ou laminage adhteif . 

8. M6thode selon ta Revencfication 6 ou ta Revendication 7. dans laquelie la station de collage est une paire de rou- 
leaux de pin(age (4.5) el le film (3) est colld au voile (9) au niveau des rouleaux de pingage par extrusion dans la 
paire de rouleaux d*un extnxiat 6lastomdre h une tenrp^ture SMpdrieure t son point de ranrailissemem pour for- 
mer un film ft coller avacle voile. 

9. M6thode selon la Revendication 6 ou la Revendfcation 7 comprenanl en outre les stapes d'extrusion du film (3) 
dans une paire de rouleaux de pingage (4. 5) pour laminage par extrusion avec le voile f isreux non tiss6 (9) par 
introduction du voile dans la paire de rouleaux suMe de r4tiremem Incr6mentiel en ligne du lamind (12). 

10. M6thode selon la Ra^endication 6 ou la Revendication 7 dans laquele le film (3) est co06 au voile P) au moyen 
d'un adh4sif. 

11. Mdthode selon Tune quelconque des Revendications 6 d 10 dans laqueUe r6tVement incr6mentiel de la leullle (12) 
est dans une direction transversale pour former un composfte 6tiral)le et r6cup6rable dans la direction transversale. 

12. Mdthode selon Tune quelconque des Revendications 6 ft 1 1 dans laquelie r6tirement incr6mentiel de la feiille (12) 
est ft la fois dans la direction transversale et dans la direction longitudinale pour former un composite 4/&tMe et 
r^cup^rable qui est 6tirable el r6cup6rable dans lesdites directions transversale et longitudinale. 

13. Feuilie Iamln6e 6lastique selon I'une quelconque des Revendications 1 ft 5 ou m6thode seton Tune quelconque des 
Revendications 6 ft 12 dans laquelie le voile libreux (9) comprend des f bres s§lectionn6es dans le groupe compre- 
nanl le pdypropylftne. le polyftlhyldne, le polyester, la cellutose, la rayonne. le nyfon et des mftlanges de deux ou 
plus decesf lyes. 

14. Fetdlelaminfteftlastique selon IXine quelconque des Revendications 1 ftSou 13. oum^hode selon rune quelcon- 
que des Revendications 6 ft 13 dans laquelie le voilefibreux non Ussft (9) a un poids d'environ 8 ft 50 qfvr? (10 ft 
environ 60 grammes^fard^). 

15. Feuilie larrvnfte diastique selon rune quelconque des Reimlicalions 1 ft 5, ou 13 ou 14. ou mdthode selon Tune 
quelconque d€»s Revendications 6 ft 14 dans laqueUe le lam (3) a une ^paisseur de rordre d'envkon 6.5 ft 250 
(0.25 ft environ 10 niHiftmes de pouce). 

16. Feuaie laminde ^lastique selon I'une quelconque des Revendications 1 ft 5, ou 13 ft 15. ou mftthode selon I'une 
quelconque des Revendications 6 ft 1 5 dans laqueBe le f Hm ftlastomftre (3) a une ^^aisseur de Poidre d'environ 6.5 
ft 50 Jim (0.25 ft environ 2 mi«i6mes de pouce) et le vofle f itsreux non tissft (9) a un poids de I'ordre d'environ 1 7 ft 
33 gAn^ (20 ft enwon 40 grarnrnes/yard^. 

17. Fewlle laminae ftlastique selon rune quelconque des revendications 1 ft 5, ou 13 ft 16, ou mftttiode seton I'une 
quelconque des Revendications 6 ft 16, dans laquelie le polymftre du fBm 6lastomftre (3) est choisi dans le groupe 
con^renant un poly(6thylftne^xjtftne). poly(6thyl6ne-hexftne). po»y{6thyl6ne-oclftne). poly(6thyl6ne-propyl6ne), 
poly(styrftne4xitadiftne-styrftne). poly(styrftne-isoprftne-styrftne). poly(8tyrftne-6thylftne-butyIftne-styrdne), 
poly(ester^ther). poly(6ttief-amide). poly(6thylftne-vinylac6tate), poly(6thylftne-m6thylacrylate). poly (fithylftne- 
acide acrylique). poly (ftthylftne Ixrtylacrylate). polyur6thane, poly(6thylftneDropylftne^*ftne). et caoutchouc 
d'6thylftnfri)ropylftneL 

18. Feuilie lamin6e 6ia8tique selon I'une quelconque des Rovendicaticns 1 ft 5, ou 13 ft 17, ou mftttwde selon I'une 
quelconque des Revendications 6 ft 17, dans laquelie le polymftre du film 6lastomftre (3) est un polymdre polyol^ 
fine produit par un catalyseur autonome. 

19. FeuiHe laminfte ftlastlqueou mftthode selon la Revendication 18. dans taqueUe la polyol^ine est d^iv^e de la poly- 
mftrisation de monomftrea choisia dans le groupe comprenant I'ftthylftne. le propylftne. le styrftne, le butftne. 
rhexftne et roctftne^ et des mftlanges de oes 6l4ment& 
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EXTRUSgN^UJMINATION 




FIG. 4 
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ELONGATION (%) 

FIG. 5 
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FIG. 6 
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